The lessons of the oxygen-iodine laser have not been lost on the community and much work has been devoted toward finding other systems which 1 have similar favorable characteristics. The useful electronic energy of the oxygen iodine lasers is generated because the ground state of the oxygen molecule is a spin triplet while most chemical reactions which produce oxygen molecules proceed along a singlet potential energy surface. Because the nuclear charge of the oxygen atom is relatively small, electronic spin is quite a good quantum number and the low-lying singlet states of the 02 molecule are extremely metastable, even in solution. Thus, adequate time is available for the oxygen metastable molecules to transfer their energy to atomic iodine which has a sufficiently short radiative lifetime and a sufficiently narrow emission linewidth to lase on the fine structure transition The same spin-selection rule which makes 02(1~) molecules so metastable also makes it impossible for the 02 molecule to lase on the transition l~ + 3 L to the ground state. Even if the radiative transition were not sb highly forbidden, the broad linewidth of the transition in molecular oxygen, which results from the large number of occupied vibration-rotation levels in the upper state, l~, of the metastable molecule and the large number of vibration-rotation levels to which lasing is allowed by the Franck-Condon principle, lead to a very broad stimulated emission linewidth and a correspondingly low gain. If Cl 2 gas is bubbled through the alkali-peroxide solution then reaction (2) will take place in solution near the surface of the bubbles. 02(al~) may diffuse back into the bubbles and be convected out of the liquid.
Quantum yields for the production of 02(al~) of 40% have been reported, and a metastable density of 0.3 torr (10 16 cm-3 ) has been measured in the gas phase above the solution. 
Reaction (4) 
It is also possible to produce excited NF in the reaction Reaction (9) is of particular interest because it is known to produce NF* with high efficiency. It may also be adaptable to the large scale combustor technology used in the HF laser.
NF2 is readily produced by the thermal decomposition of N 2 F 4 , a chemical which may be purchased commercially. In one respect the o * 2 and NF* generators are quite different; o * is produced in aqueous solution, while the more reactive 2 fluorine compounds which produce NF* must be handled in the gas phase. Reaction (9) requires H atoms which are hard to obtain. Fortunately, it may be possible to regenerate them, using them only as a catalyst, with the following reactions
In this way reactions (9), (10), and (11) presented by the group at Aerospace, led by W. Warren. They hope that it will be possible to apply the nozzle and flow hydrodynamic technology developed for HF lasers. Fig. 3a shows a concept for a pulsed laser in
.. NF(b 1 r) might be used to make a laser directly, for it is less metastable than the a state and has a larger stimulated emission cross-section, or it too might be used as a storage medium to couple energy into some other suitable species.
The NF-Bi laser concept builds on the established chemistry of the °2-1 laser system and on the gas-dynamic technology established in Taylor suggests that the broad emission in the red is N 2 (1+) , and
indicates the expected position of various vibrational sequences above the curve. We are quite skeptical, for the shape of the curve is not that of familiar band spectra, nor does it even correspond to the expected sequences. We have not seen a confirmed spectrum of N (1+) 2 with this appearance. The unidentified band in the blue (and another, not shown, in the ultraviolet) seem to imply contamination, and force us to conclude that the case for any production of electronically excited N2 is unproven.
There is no doubt that excited NO(A2~+) may be produced, but this is of no interest for making a laser because of its rapid allowed decay to the ground state. If NO(B2~n) is produced it may be of more interest, because it decays to excited vibrational levels of the ground state. 
Reactions (24) and (25) His evidence, shown in Fig. 9 , is persuasive. Unfortunately, the mechanism is obscure. He suggests reactions: (27) MgO+ + co + CO 2 + Mg*
The + denotes a vibrationally excited species. In reaction (28) all species, except Mg*, are singlets; Mg* is a triplet. This ought to make the rate of (28) small, while the production of ground state Mg should be rapid. An analogous series of reactions producing Na* is known to proceed, but that is expected because both NaO and Na* are doublets.
By introducing Ca vapor into the gas flow containing Mg , transfer of excitation is hoped for. 
Even though this reaction is energetically resonant (the right hand side has 21850 cm-1 , and the left hand side between 21850 cm-1 and 21911 cm-1 , depending on J) it is spin forbidden. As a result we find the reported rate constant of 3 x 10-11 cm 3 /sec surprisingly large.
Benard then depends on collisional relaxation from 1D to 3D; at a wavelength near 7~ the forbidden radiative decay is very slow. After this the excited atoms rapidly decay to 3 p , which is supposed to be inverted with respect to the ground IS state, producing a 6572 R laser.
See He and Ne were identical to 5%, and only a factor of 3 less than that for Xe. We are skeptical because of the strong variation in polarizability among the noble gases and of a similar variation in the strength of coupling between t and ~.
We found the reported results on Mg-Ca systems quite
interesting. There are a number of things we don't understand. That does not prove them wrong, but means that a much greater effort is needed to understand them. Very careful experimental work should be done to be sure that the kinetics are occurring as suggested and not through some very different pathway. Without such an understanding, it is not possible to proceed beyond the stage of basic research.
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